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XNTRODUCTfON 

Tributyltin (TBT) has been found in high enough  concentrations in 

coas ta l  areas of California to pose 8 threat to marine life. A 

survey of t e n  marinas in six California lakes conducted during 

t h e  summer of 1987 also revealed high concentrations of TBT in a 
* *  ---.---- --_ _.. , 

@ - -  --'-- m - h f i n  r e s u l t s  OP more extensive 
monitoring  in September, 1987, inaicated U r a L  an unaaaopCablo 

hazard to aquatic life e x i s t s  in Tahoe Key6 Marina. Observed 

w l u m t r a k i o n c  of TBT in the Tahoe Keys Marina exceeded chronic 
values ( 0 1  03 to 0.10 Ufl/L) and n k r y & ' O a c h e d  lethal l v v ~ l  a (0.30 to 

4 . U  Ug/L) fur L f e h  and invortehra+on- Iltissue residues in Lake 

Tahoe indicated fish in the  main body of: the lake were also 

exposed to TBT, 
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State l eg i s la t ion  enacted at the end of 1988 restricted the use 

of TBT-based paint8 on boats shorter than 85 feet, thus 

eliminating the release of TBT in many freshwater harbors and 

greatly reducing the  release in saltwater harbors. The state 

Department o f  Fish and Game and Department of Pesticide 

Regulation plan to continue j o i n t l y  monitoring Tahoe Keys Marina 

and Shelter Island Yacht Basin (San Diego Bay) for several years 

to determine the effectiveness of the new regulatians in lowering 

TBT residues in fresh and saltwater environments. Shelter Island 

Yacht Basin was chosen as the s i t e  for saltwater monitoring 

because of its extensive history o€ environmental monitoring of 

TBT . 

Long-term monitoring of Tahoe Keys Marina and Shelter Island 

Yacht Basin began in uunrner 1388. A t  Tahoe Keys Marina, the 
COncentraGiorr uf TOT In w a t e r  fiecreased w h i l e  aonaentrat inns  in 

csadimcnt and kjssue remained unchanged from 1987 (Harrington 

1991). Results of the 1984 and 1990 monitoring indicated that 
residues in water, sediment and tissue were constant and m c h  

lower than in 1987 and 1988 at both Lake Tahoe and San Diego. 

The alternative biocide for use in antifouling paints is copper, 

which is also highly t o x i c  to fish and aquatic invertebrates. 

Copper concentrations in Californian marinas may increase a6 TBT 

concentrations decease and therefore, will be monitored starting 

in 1991. 
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OB JECTXVE 

The objectives of t h i s  monitoring program are to determine (a) 

whether changes in concentrations of TBT and the degradation 

product, dibutyltin (DBT), will occur over time in water, 

sediment and biologica l  tissue and (b) whether concentrations of 

copper w i l l  increase a8 a result of restricted TBT use. 

PERSONNEL 

This study will ba conducted jointly by the Department of Fish 

and Game's (CDFG) Pesticide Investigations Unit, and the 

Department of Pesticide Regulation (CDPR) Environnental Hazarde 

Assessment Program, under the overall supervision of Brian 

Finlayson (CDFG) and Kean Goh ( C D P R ) .  Other key personnel are 

listted below: 

Project Leaders - Jim Harrington (CDFG), Pam Wofford (CDPR) 

Field Sampling - Ruse S t e i n  and Jesse Leyva (CDPR) 

Chemical Analyses - CDFG, Water Pollution Control Laboratory 
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M o n i t o r i w o n s  

Sampling for the freshwater environmental will occur at Tahoe 

Ksys Marina, Lake Tahoe (Figure 1) and for the saltwater 

rssl Scheduu  

Sampling at Lake Tahoe will be conducted on September 17-19, 

1991. sampling at San Diego Bay will be conducted on November 

19-23, 1991. Mussels will be transplanted from Bodega Bay, 

California, to Shelter Island Yacht Basin on August 16, 1991, to 
B l l o w  for throe  month^ bioaccumulation of TBT. 

&llect:fon 

Water - A t  Lake Tahoe and San Dfego Bay, s ix  replicate samples 

for TBT and DBT analyses will be collected in one-liter 

polycarbonate bottles a t  mid-depth. Samples will be cooled on 

wet ice, then frozen on dry ice, and kept at a temperature o f  O°C 

or less until analyzed. Samples: for copper analysis will also be 

collected at mid-depth in 100-mL Nalgene* linear polyethylene 

(LPE) bott les .  Sample water for copper a n a l y s i s  will be filtered 

through a GelmanR 25-mm p l a s t i c  fiber filter (porosity of 

0.45um). Samples will be placed in 25-ml LPE bottles, preserved 
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with 0.5 ml UltrexR grade HNO,, and delivered to the CDFG 

laboratory for analysis. 

* :i 
Bediment - A stainless steel coring device w i l l  be used to obtain 

eight sediment samples far TBT, DBT, and copper analyses from . 
three sites at Lake Tahoe and one site at San Diego Bay. The 

upper 10 cm of each core will be removed from tha coring device 

and placed in polycarbonate jars, Sediment samples w i l l  be 

cooled.on wet ice, then frozen on dry ice, and kept at a , .  

temperature of OOC or less until analyses.  

Biota - A t  Lake Tahoe, f i s h  will be collected in the marina area 

using gill  nets set  on the bottom substrate. Twenty-four fish of 

the  same species will be taken from g i l l  nets to produce eight 

composite samples containing three f i s h  each. Fillets from both 

sides o f  each fish will be removed and homogenized for analyses. 

The target species will be t u i  chub (Gila bicolor), or 

a l ternat ive ly ,  Tahoe sucker (Catostomus tahoemis) .  Fish will be 

wrapped in aluminum foil, put in airtight plast ic  bags, placed on 

dry ice and kept at a temperature of O°C or less until analyses.  

Approximately 1000 mussels (Mytilus californianus) will be 

collected from Bodega Bay, California, and divided into 25 groups 

of 40 individuals. One group will be retained as a control  and 

t h e  other 2 4  groups will be div ided  i n t o  two sets of twelve 

groups. The mussel groups will be put i n t o  nylon b a i t  bags, 
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transported to San Diego Bay, and suspended on weighted linea 

from two docks in the area of Shelter Island Boat Harbor. 

Ninety-days following the transplant,  eight samples of mussels 

will be randomly chosen from the 12 groups collected from one 

set .  Two sets will be used in case of vandalism. Mussels will 

be wrapped in aluminum foil, placed on dry ice and kept at 0°C or 

less until analysis, The entire body o f  the mussel, excluding 

the shell, will be removed for analysis. 

chernlstrv. 

The chemical analyses will be performed by CDFG and Battell8 

laboratories. TBT and DBT residues in sediment and biological 

tissues will be determined by electron-capture gas chromatography 

using the method of Tsuda et al. (1986). TBT and DBT 

concentrations in water will be determined by flame photometric 

gas chromatography using the method of Matthias et al. (1986). 

Copper will be analyzed using graphite furnace atomic absorption 

spectrophotometry. 

Oualitv C o n t r o l  

Water - A por t ion  of the volume from the s i x  replicate water 

samples from each site will be cornposited and divided in to  three 

split samples for intralaboratory qual i ty  control and three split 

samples for interlaboratory quality control. 
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8ebiment - Sediment cores will be thawed overnight, and 
homogenized. A p o r t i o n  of the volume from the eight replicate 

Sediment samples from each site will be composited, homogenized, 

and divided into three s p l i t  samples for intralaboratory quality 

control and three samples for interlaboratory  quality control. 

Biota - Fish from Lake Tahoe and mussels from San Diego Bay will 

be thawed overnight. A por t ion  of the volume from the eight 

replicate fish samples will be composited, rehomogenized, and 

divided i n t o  three split samples for intralaboratory quality 

control. and three  split samples €or interlaboratory quality 

con t ro l .  Similar quality con t ro l  will be done for the mussels. 

-le Allocation 

The CDFG Water Pollution Control Laboratory (WPCL) will be 

responsible f o r  TBT and DBT analysis o f  replicate water and 

sediment samples from Lake Tahoa and t h e  CDPR Laboratory will be 

responsible for analyses of' replicate water and sediment samples 

from San Diego. CDPR will contract analyses to Battelle 

Laboratory,  Sequim, Washington. CDFC will be responsible for 

replicate t i s sue  samples from both Lake Tahoe and San Diego. The 

CDFG Laboratory and CDPR will exchange split water and sediment 

samples for interlaboratory quality control. The U.S. Navy 

Laboratory in San Diego will be used by CDFG for interlaboratory 

quality cont ro l  of tissue samples. CDFG will bo responsible f o r  

all analyses of copper concentrations in water. 
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Tahoe Xeya 
Water 6 3 
Water (Cu) 6 
Sediment* 24  9 
Sediment (Cu) 2 4  
Fish a 3 

shelter Island 
Water 
Water (Cu) 
Sediment 
sediment (Cu) 
Fish:  

3 
6 

3 
8 
8 3 

- 
2 4  

* 3 s i tee  in Tahoe Keys Marina. 
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